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assembly. The method further includes providing an adhesive
for mounting the motor assembly to said base wherein the
adhesive 1s electrically conductive and mounting the station-
ary portion ol the motor assembly to the base utilizing the
adhesive such that the adhesive provides a low resistance path
between the base and the motor assembly.
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Providing a motor assembly, the motor assembly
comprising a stationary portion and a rotatable portion
for rotating a magnetic disk with respect to the
stationary portion
402

Providing a base for receiving the motor assembly
404

Providing an adhesive for mounting the motor
assembly to the base wherein the adhesive is
electrically conductive

406

Mounting the stationary portion of the motor assembly
to the base utilizing the adhesive such that the
adhesive provides a low resistance path between the

base and the motor assembly
408
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MOTOR MOUNT FOR INTERFERENCE
SUPPRESSION IN A HARD DISK DRIVE

TECHNICAL FIELD

This invention relates generally to the field of direct access
storage devices and in particular to resolving interference
problems associated with motor mounts of disk drives.

BACKGROUND ART

Direct access storage devices (DASD) have become part of
every day life, and as such, expectations and demands con-
tinually increase for greater speed for manipulating data and
for holding larger amounts of data. To meet these demands for
increased performance, the mechanical assembly 1n a DASD

device, specifically the Hard Disk Drive (HDD) has under-

gone many changes.

One problem with current HDD assemblies 1s that interfer-
ence signals can be conducted through the metal disk drive
enclosure. Interference signals can come from any number of
sources, including wireless communication signals. These
interference signals can be transferred through the HDD
when there 1s a significant amount of resistance between
different disk drive components. In some cases, the interfer-

ence signals can have a negative impact on the performance of
the HDD.

SUMMARY

This Summary 1s provided to mtroduce a selection of con-
cepts 1n a simplified form that are further described below 1n
the Detailed Description. This Summary 1s not intended to
identily key features or essential features of the claimed sub-
ject matter, nor 1s 1t intended to be used as an aid 1n determin-
ing the scope of the claimed subject matter.

A method for manufacturing a hard disk drive 1s described.
The method includes providing a motor assembly, the motor
assembly comprising a stationary portion and a rotatable
portion for rotating a magnetic disk with respect to said sta-
tionary portion and providing a base for receiving the motor
assembly. The method further includes providing an adhesive
for mounting the motor assembly to said base wherein the
adhesive 1s electrically conductive and mounting the station-
ary portion of the motor assembly to the base utilizing the
adhesive such that the adhesive provides a low resistance path
between the base and the motor assembly.

BRIEF DESCRIPTION OF THE DRAWINGS

FI1G. 11s aplan view of an HDD with cover and top magnet
removed 1n accordance with one embodiment of the present
invention.

FIG. 2A 1s a circuit diagram showing resistance of a motor
mount 1n accordance with one embodiment of the present
invention.

FIG. 2B 1s a side view of an exemplary high conductive
adhesive coupling a base with a motor assembly of a hard disk
drive 1n accordance with one embodiment of the present
invention.

FIG. 3 1s a side view of an exemplary high conductive
bearing seal in accordance with one embodiment of the
present invention.

FI1G. 4 15 a flow diagram of an exemplary disk drive manu-
facturing method 1n accordance with embodiments of the
present invention.
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BEST MODES FOR CARRYING OUT THE
INVENTION

Retference will now be made 1n detail to the alternative
embodiment(s) of the present invention. While the invention
will be described in conjunction with the alternative embodi-
ment(s), 1t will be understood that they are not intended to
limait the invention to these embodiments. On the contrary, the
invention 1s intended to cover alternatives, modifications and
equivalents, which may be included within the spirit and
scope of the invention as defined by the appended claims.

Furthermore, 1n the following detailed description of the
present invention, numerous specific details are set forth in
order to provide a thorough understanding of the present
invention. However, 1t will be recognized by one of ordinary
skill 1n the art that the present invention may be practiced
without these specific details. In other mnstances, well known
methods, procedures, components, and circuits have not been
described 1n detail as not to unnecessarily obscure aspects of
the present invention.

The discussion will begin with an overview of a HDD and
components connected therewith. The discussion will then
focus on embodiments of a method and system for reducing
interference in a disk drive system. In one embodiment of the
invention, a high conductive adhesive 1s used to couple a
motor mount assembly to the case portion of the disk drive.
The high conductive adhesive provides a low resistance path
between the motor assembly and the case which suppresses
interference signals within the disk drive assembly. In another
embodiment, a high conductive bearing seal 1s used to seal a
fluid dynamic bearing. The high conductive seal contacts the
motor assembly and the motor assembly and provides a low
resistance path between the motor assembly and the case
which suppresses iterference signals within the disk drive
assembly.

Overview

In general, the present technology suppresses interference
signals 1n a hard disk drive. Interference signals can be con-
ducted through a disk drive metal enclosure. These 1nterfer-
ence signals can be transterred through the sensitive front end
when there 1s significant amount of resistance between dii-
ferent components of the hard disk drive, such as the motor
mount between the motor and the case. High resistance
between components can be a major contributor to interter-
ence pick-up through the front end of the disk drive system.

In particular, embodiments of the present ivention pro-
vide a high conductive path between the motor and the case,
thus lowering the resistance between components of the disk
drive. In one embodiment, a high conductive adhesive 1s used
to mount the motor assembly to the case. In another embodi-
ment, a high conductive bearing cap 1s used to provide a high
conductive path between the case and the motor assembly.
Moreover, the described benefits are realized with minimal
modification to the overall HDD manufacturing process in
general and to the motor assembly and base HDD structure in
particular.

Operation

With reference now to FIG. 1, a schematic drawing of one
embodiment of an information storage system including a
magnetic hard disk file or HDD 110 for a computer system 1s
shown. Although, only one head and one disk surface com-
bination are shown. What 1s described herein for one head-
disk combination 1s also applicable to multiple head-disk
combinations. In other words, the present technology 1s inde-
pendent of the number of head-disk combinations.

In general, HDD 110 has an outer housing 113 usually
including a base portion (shown) and a top or cover (not
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shown). In one embodiment, housing 113 contains a disk
pack having at least one media or magnetic disk 138. The disk
pack (as represented by disk 138) defines an axis of rotation
and a radial direction relative to the axis in which the disk
pack 1s rotatable.

A spindle motor assembly having a central drive hub 130
operates as the axis and rotates the disk 138 or disks of the
disk pack in the radial direction relative to housing 113. Inone
embodiment, the drive hub 130 1s coupled with the housing
113 with a high conductive adhesive (not shown). An actuator
assembly 140 includes one or more actuator arms 125. When
a number of actuator arms 125 are present, they are usually
represented 1n the form of a comb that 1s movably or pivotally
mounted to base/housing 113. A controller 150 1s also
mounted to base 113 for selectively moving the actuator arms
125 relative to the disk 138. Actuator assembly 140 may be
coupled with a connector assembly 210, which 1s utilized to
convey data between arm electronics and a host system, such
as a computer, wherein HDD 110 resides. In one embodiment
of the mvention, the exemplary high conductive adhesive 1s
used to suppress interference signals mside the disk drive 110
by providing a low resistance path between the drive hub 130
and the housing 113.

In one embodiment, each arm 125 has extending from 1t at
least one cantilevered integrated lead suspension (ILS) 129.
The ILS 129 may be any form of lead suspension that can be
used 1n a data access storage device. The slider 155 1s usually
bonded to the end of ILS 129. The level of integration con-
taining the shider 155, ILS 129, and read/write head 1s called
the Head Gimbal Assembly (HGA). In one embodiment of
the mvention, the exemplary high conductive adhesive sup-
presses mterference signals from the ILS by providing a low
resistance path between the drive hub 130 and the housing
113.

The ILS 129 has a spring-like quality, which biases or
presses the air-bearing surface of slider 155 against disk 138
to cause slider 155 to fly at a precise distance from disk 138.
ILS 129 has a hinge area that provides for the spring-like
quality, and a flexing interconnect that supports read and
write traces and electrical connections through the hinge area.
A voice coil 133, {free to move within a conventional voice
coll motor magnet assembly 1s also mounted to actuator arms
125 opposite the head gimbal assemblies. Movement of the
actuator assembly 140 by controller 150 causes the head
gimbal assembly to move along radial arcs across tracks on
the surface of disk 138.

In general, interference signals are propagated through the
various components ol the hard disk drive at locations where
there 1s a high electrical resistance between components. To
reduce the propagation of these interference signals, embodi-
ments of the present invention use a high conductive adhesive
to couple the motor assembly to the enclosure. The high
conductive adhesive greatly improves electrical conductivity
between the motor assembly and the enclosure, thus sup-
pressing the interference signals. In another embodiment, a
high conductive bearing seal 1s used 1n place or 1n conjunction
with the high conductive adhesive to improve electrical con-
ductivity between the motor assembly and the enclosure.

FIG. 2A 1s a circuit diagram showing parasitic capacitive
clement 304 of a motor mount and the parasitic resistance 306
of the motor mount. In one embodiment, the capacitive ele-
ment 304 and the parasitic resistance 306 are measured
between the bearing sleeve 212 of a motor assembly and the
case 214 of a hard disk drive.

Embodiments of the present invention use a high conduc-
tive adhesive between the bearing sleeve 212 and the case 214
to reduce the parasitic resistance 306 and the capacitive ele-
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4

ment 304. In another embodiment, a high conductive bearing
seal 1s used to reduce the parasitic resistance 306 and the
capacitive element 304. Reducing the parasitic resistance 306
and the capacitive element 304 suppresses interierence sig-
nals in the hard disk drive assembly. In one embodiment, the
parasitic resistance 306 1s less than 100 Ohms when using the
high conductive adhesive and/or the high conductive bearing
seal of the present invention.

FIG. 2B 15 a side view 1llustration of an exemplary system
200 for reducing parasitic resistance in a hard disk drive
assembly 1n accordance with embodiments of the present
invention. System 200 utilizes a high conductive adhesive
210 to couple a bearing sleeve of a motor assembly to a case
214. In one embodiment, the high conductive adhesive 210 1s
applied to surfaces of the bearing sleeve 212 that are parallel
to the axis of rotation defined by spindle 204. However, it 1s
appreciated that the high conductive adhesive could be
applied to any surface of the stationary portion of the motor
assembly, for example, on surfaces that are perpendicular to
the axis of rotation defined by spindle 204.

In one embodiment, the motor assembly includes a fluid
dynamic bearing 206 which includes a spindle portion 204
and a bearing sleeve portion 212. It 1s appreciated that the
bearing sleeve 1s the stationary portion of the fluid dynamic
bearing 206 and the spindle portion 204 rotates the disks 208
with respect to the bearing sleeve 212 (stationary portion). It
1s appreciated that the high conductive adhesive 210 could be
used to couple any portions of the hard disk drive assembly
where a high conductive path 1s desired. In one embodiment,
the conductive path has a resistance of less than 100 Ohms.

FIG. 3 1s a side view 1illustration of an exemplary system
300 for reducing parasitic resistance i a hard disk drive
assembly 1n accordance with embodiments of the present
ivention. System 300 utilizes a high conductive seal 410 to
provide a high conductive and low resistance path between a
motor assembly and the case 214. In one embodiment, the
motor assembly includes a tluid dynamic bearing 206 which
includes a spindle portion 204 and a bearing sleeve portion
212.

It 1s appreciated that the bearing sleeve 1s the stationary
portion of the fluid dynamic bearing 206 and the spindle
portion 204 rotates the disks 208 with respect to the bearing
sleeve 212 (stationary portion). In one embodiment, the high
conductive seal serve the double purpose of sealing the tluid
dynamic bearing 206 and simultaneously providing a low
resistance path between the bearing sleeve 212 and the case
214. The high conductive path reduces interference in the
hard disk drive assembly. In one embodiment, the high con-
ductive seal has a resistance of less than 100 Ohms.

FIG. 4 15 a tlow diagram of an exemplary method 400 for
manufacturing a hard disk drive 1n accordance with embodi-
ments of the present invention. At 402, method 400 includes
providing a motor assembly comprising a stationary portion
and a rotatable portion for rotating a magnetic disk with
respect to the stationary portion. In one embodiment, the
motor assembly includes a tluid dynamic bearing. It 1s appre-
ciated that the stationary portion gas been described as a
bearing sleeve. However, it 1s appreciated that the stationary
portion could be any portion of the motor assembly that
remains stationary with respect to the rotation ol the magnetic
disk.

At 404, method 400 includes providing a base for receiving
the motor. In one embodiment, the case portion includes a
predetermined location for mounting the motor assembly and
may have pre-configured features for enabling mounting of
the motor assembly to the base using a high conductive adhe-
SIvVE.
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At 406, method 400 includes providing an adhesive for
mounting the motor assembly to the base wherein the adhe-
stve 1s electrically conductive. In one embodiment, the adhe-
stve has an electrical resistance of less than 100 Ohms.

At 408, method 400 includes mounting the stationary por-
tion of the motor assembly to the base utilizing the adhesive
such that the adhesive provides a low resistance path between
the motor assembly and the case. In one embodiment, the low
resistance path has a resistance of less than 100 Ohms.

In one embodiment, the high conductive adhesive can be
used to ngidly couple the motor assembly to the case. In one
embodiment, the high conductive adhesive 1s pre-applied to
either the case or the stationary portion of the motor assembly
prior to the mounting performed in 408.

Thus, embodiments of the present ivention provide a
method and apparatus for reducing interference signals 1n a
disk drive assembly. Furthermore, embodiments described
herein provide a high conductive adhesive for decreasing the
resistance between the motor assembly and the enclosure,
thus providing a high conductive path between the enclosure
and the motor assembly. In addition, a high conductive bear-
ing seal 1s provided for decreasing the resistance between the
motor assembly and the enclosure, thus providing a high
conductive path between the enclosure and the motor assem-
bly. In addition, the benefits described herein are realized with
mimmal modification to the overall HDD manufacturing pro-
CEess.

Example embodiments of the present technology are thus
described. Although the subject matter has been described 1n
a language specific to structural features and/or methodologi-
cal acts, it 1s to be understood that the subject matter defined
in the appended claims 1s not necessarily limited to the spe-
cific features or acts described above. Rather, the specific
features and acts described above are disclosed as example
forms of implementing the claims.

What is claimed 1s:

1. A method for manufacturing a hard disk drive compris-
ng:

providing a motor assembly, said motor assembly compris-

ing a stationary portion and a rotatable portion for rotat-
ing a magnetic disk with respect to said stationary por-
tion;

providing a base for receiving said motor assembly;

providing an adhesive for mounting said motor assembly to

said base wherein said adhesive 1s electrically conduc-
tive:

providing a fluid dynamic portion of said motor assembly

comprising a spindle portion and a bearing sleeve por-
tion wherein a fluid 1s sealed between said sleeve portion
and said spindle portion by said adhesive, said adhesive
disposed along a horizontal surface of said base and said
adhesive disposed along a horizontal surface of said
sleeve portion to seal said fluid in said motor; and
mounting said stationary portion of said motor assembly to
said base utilizing said adhesive such that said adhesive
provides a low resistance path between said base and
said motor assembly such that said adhesive simulta-
neously provides a low resistance path between said
sleeve portion of said fluid dynamic bearing and said
base and said adhesive seals said fluid dynamic bearing.

2. The method of claim 1 wherein said adhesive rigidly
couples said motor assembly to said base.

3. The method of claim 1 wherein said adhesive 1s provided
to said bearing sleeve of said motor assembly prior to said
mounting.

4. The method of claim 1 wherein said adhesive 1s provided
to said base prior to said mounting.
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6

5. The method of claim 1 wherein said adhesive reduces
parasitic resistance between said base and said motor assem-
bly.

6. A disk drive assembly comprising:

a motor assembly comprising a stationary portion and a
rotatable portion for rotating a magnetic disk along an
ax1s of rotation with respect to said stationary portion;

an adhesive for mounting said stationary portion to a base
wherein said adhesive 1s electrically conductive and pro-
vides a high conductive path between said base and said
motor assembly;

a fluid dynamic portion of said motor assembly comprising,
a spindle portion and a bearing sleeve portion wherein a
fluid 1s sealed between said sleeve portion and said
spindle portion by said adhesive such that said adhesive
simultaneously provides a low resistance path between
said sleeve portion of said fluid dynamic bearing and
said base and said adhesive seals said fluid dynamic
portion, said adhesive disposed along a horizontal sur-
face of said base and said adhesive disposed along a
horizontal surface of said sleeve portion to seal said tluid
in said motor assembly.

7. The disk drive assembly of claim 6 wherein said adhe-

stve rigidly couples said motor assembly with said base.

8. The disk drive assembly of claim 6 wherein said station-
ary portion comprises said bearing sleeve.

9. The disk drive assembly of claim 6 wherein said adhe-
stve 1s disposed on a surface of said motor assembly parallel
to said axis of rotation.

10. The disk drive assembly of claim 6 wherein said adhe-
stve 15 disposed on a surface of said motor assembly perpen-
dicular to said axis of rotation.

11. The disk drive assembly of claim 6 wherein said adhe-
stve reduces parasitic resistance between said motor assem-
bly and said base.

12. A disk drive system comprising:

a housing;

a motor assembly coupled with said housing, said motor

assembly comprising:
a shaft having;
an axis of rotation; and
a surface for supporting a film of lubricating fluid;
a hub having;
an axis coincident to said axis of rotation; and
a complimentary surface juxtaposed to said shaft
which 1s conducive to supporting said lubricating
fluid such that said shafit 1s rotatably retained; and
an electrically conductive bearing seal coupled with said
hub and coupled with said housing for sealing said
lubrication fluid within said hub and for providing a
high conductive path between said housing and said
motor assembly, said electrically conductive bearing
seal disposed along a horizontal surface of said hous-
ing and said electrically conductive bearing seal dis-
posed along a horizontal surface of said hub to seal
said fluid 1n said motor assembly.

13. The disk drive system of claim 12 wherein said motor
assembly 1s coupled to said housing with an electrically con-
ductive adhesive.

14. The disk drive system of claim 12 wherein said high
conductive path 1s perpendicular to said axis of rotation.

15. The disk drive system of claim 12 wherein said bearing
seal 1s coupled to a surface of said motor assembly perpen-
dicular to said axis of rotation.
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